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(^^^^ ^^l] 

511^1 -n-2fl^ ^fl-tb ^^^^^<5]-^^^>^ *§7lA^^{Novel growth related genes from swine} 

^> ^^15. (genetic linkage map)^]- '^J^^^ ^l5.(quant itat ive trait loci, QTL map) 
ofl 9X<^Ml^ 7}7^^^. ^^]^^^ <=^^€ ^^^(mapping)olu)- o^e^ ^ 

^<^1 '^%l=-8: ^^S. ^^^slJi ^:a.-R-^^l-(candidate gene)** ^^^^V^^ <y=€-^V<a^l 
£ -§-g-ol 7>^^>7l] sl^c]-. ^;^B^>;^1 5ll;^lsi Tfl^ ^^^^ 4^1^^ o.^ ^^^^1 

PiGMaP( Internet ional Pig Genome Mapping Project) consortium map (Archibald ^, 1995)54 
USDAdJnited States Department of Agriculture) gene map(Rohrer ^, 1994) -f-^ ^-Br 
^^7]-#ol] o^^ Dj-^S]. -H-^^>7]- l,8007fl5l P>7H1- ^^^><:^ ^ 

^^^51 si T:f( Archibald, 1994; Marklund ^. 1996; Rohrer ^, 1996). ^e<^l^ QTL 

^^xH(scan)# ^^1^ o.^ f^^^ ^^<^1 cflt!: DNA ^>7^» ^-ysV^ '^^S. «-^s>7)l 

^^slJl ^T^(Nielsen 1996) 
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1^ 



10?D030083652 #^ <U^}: 2004/1/13 

<3> Sfl^^jO] O. Oj:^^^3]. <g^^ ^o]^ p>^l- 9X^ 

^^^tltHKAndersson -f-, 1994; Archibald, 1994; Schook ^, 1994), ^^]^ 6^ 'S^^l^Hl ^ 

^^^sj-Tl) s]Sit^(Clamp ^, 1992; Louis ^, 1994; Chevaletn 1996). 

^ ^7>oli:f. ^tiV^ ^^#^^1^^ ^VSJl^:?]:^ ^^^1-^:^1^ 

«fl ^^^^1^^ -^^^^ 0.14-0. O.SOojc^, olnfl <^^^^l^J2l- a>^Jl^^o| 
-B-^^^^^ln^^ -1.07 — 0.93S-Ai -l.O^S. M.JL^^ A>^J:^ ^<H1^ 1^11 

Ef^fe ^.atl: ^^o] ^cf. 

£11*^1. -^^:^> ^^^^ ^ 3J- 1:^ mRNA ^^'•^Mi -H-^^> 

^^^tt ^^-ir ^S^cf. 2|eoll^ o]s^*l. cf^^^ ^^^}7] cDNA ^l-<^laL 

^(Hellolsif ^7l#ol 7fl^s]5icf. cDNA nVol^^o^eflol^ ^o. ^^^s-oflA-^ -R-^;^> 
'^^^^] 9X^ 7}^^ ^c}-^^ ^^<^1 51 Jl 9X^. 7]^-& W^^^^ ^3.^^3\. DNA 

RNA 7l#^ ^<^lcf. 
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<7> ^ ^^'^^ ^^1^ ^^o\]^^ # RNAS^Bl ^1^^ H 

^^tb 51] ^IS] s^jc^lA-l DNA» ^^^^A]^ A^^o]l 



^ ^^^^ i^^l^i e^jq. s^oi]A-l ^el^ # RNAS^Ei PCR# ^sfl 

^€7flSl ESTS» l-S-^^><:>^ CllolE^tt]]ol>^^oilA^ ^ ^a^s^Vji, pcr# 

-^^11 ^j-7l ESTsl- ^^tb ^ ^J^l^>°i DNA ^ ^eflojl- oi-g-§].a^ tfl^:^^]. ^77]] ^b}o]b. 

<H]^i ^e]ti: # RNAS--^Bl s.^ DNAl- ^]3:^1-J1. >a-7] *b]-o]:c ( s^ti. dNA)^^- DNA« ^ 
-^^S]-(hybridization)^]^ o]^ >i7B^s:]-jl o]^]^] s]-^^ ^^^j-c^ =11^1^ ^^^<^1 

^o]^^7.}9^ ^^'a=^j-^ ^. <^1» ^l^^i^H ^7] -B-^;=^>S] <g7]Al^^ «]-^o. 

<='1^>, 'ir^sl ^^]^ o.^ ^'^tl-i^f. 
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1020030083652 %^ <^7\: 2004/1/13 

ESTs« ol-g-srl-c^ H^ti. DNA ^l^^^^l; sfl^l^ e^^J)- 2:^<^1>H ^^#^<^1 

K^ DNA(ESTs)S!i- ^7] ^S-W. DNA^ ^?fl^ ^ s)-^ ^^^Tfl; ^^^g-c]] 

<13> sfly^lo^ # RNAS-^E-l PCR* ^f-sfl 44347fl5l ESTsl- ^Jl. 

<i4> DNA ^ c^ieflo]^ ^l-§-sr>o^ ^7] ESTs» JL2-cflS^3ij- ^t]] ^ej-oj^cHl «H el] s:]- ji , 

<15> 5}] ^10] 2i2\d\]A^ ^ RNAS-^Ei Aloj-vq 3-dCTP £^ ^]<il-\d S-dCTPo] 
DNA* ;^ll2:erl-jl. 

<16> ^^7] ^s^o]B.(^S.M. DNA)s1- s.^ DNA* ^^^^(hybridization)^!^! Ji o]^ >i7fl^§]-:il 
<i7> -H-^^1-* ^1€-^J^V<^ ^7lA-l^^ 

<18> ^ ^igo. 5j|;^^o^ ^c^sl-^ ^01-0.^^1.01 1 tfl^] 50^1 7];.l]^ Alfl. 

^J^J-^^V I. II. Ill, IV ^ V <g7lA^<i# ^l^tVcf. 

<19> ol^f, ^ «Vt^o^ ^^1^<?1 ^^1<^1* ^^^1-^1'?>, ^ ^^S] ^e]'^^7> ol 

<20> [^Ajofl] 
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1T?2D030083652 ^^ 'U^}- 2004/1/13 

^4. 



<23> ^l^e^l l: H^:^. DNA^ M3i ^ <^gflo1 

<24> -o^^ #el-ol = -^Sl-^ofl -^3j-3rV7l PCR<H1 cDNA<?l ^S.^. DNA» 

SX^. 7}J1^M n\3.^^(y^]]^o] 30 kg ^ 90 kg<?l ^A]a.^o:| ^ 

^•Hl^i RNA ^B] ^IHC^-^ >^>-§-^><^ ^ RNA» ^Bl^>ji oligo(dT) 

column^ ol-§-^>'^ mRNAl- ^7]<=^]^^ mRNA ^]S.<^] SP6, T3 

se^-ojul, T7 H2^-olT^(<^^ ofn^At 2|-p].A]oV wl-olo_Efl^)^ A>-g-^>o^ RT-PCR* ^a]^> 

Jl cDNAS ^^^^l-^cf. ^ PCR ti]:-§-l-5l # ^5r)^ 100 idS. *>^x:f. 100 pMS] ;^^WoHl= ^e^-o] 
^^q- ^Hj-^j: ^2]-^ 96-€ PCR l-ell<^lB(*^^ >5llMl^r^i)ofl ^ ^-^l^ 2.5 mM 

dNTP, 10>PCR tH^, 25 mM MgCl2, 0.2 fig^ DNA . 2.5 -^^^ Taq ^^^^<^M7} i^s) 
^1 ^>5ii=f. PCR^ GeneAmp PCR ^]^^ 5700(n^t\. AB <H#£|-<^1:^ til-ol^Al^Efl)o]lA-] v^^s] 
^Hl^i ^^l*>5ii=l-: 94°CoflAi 30^, 58°Coll^i 45^, 72'C<=^]^ l^^S. # 30 >^H#. 

<25> DNA21 37]^ o}7}s.-^2. ^ ^7l«^#o|lAi ^<?l^>^t:f. PCR 96-^ ^eflo] 

H<HlAi oflEj-^ ^AltV :f -20°C<^l^i ^H^^VS^^. 
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^J-7l<^l^i # 443471] cDNA(ESTs)* 1-S.^*>c^ sfl^lj]- 7>x1jl -H-:^;^l-s] ^ 

7l^i^# ^^^>Jl, <^l-i-^ ^^H^ NCBI# ^3fl ^o>tflo^cf. 71-^ -8-^^!-^* ^4^1 PCR 

# *«fl ^Bl^^lt!" # 443471]^ cDNA(ESTs)7> ^<:>i^ 7\-^S^\- ^, # 

44347fl^ cDNA(ESTs)5q- 3007fl^ S.S. tflS^^ 1.7 cm2 ^^ofl Hfl<i^>^i4. ZL ^, o>o1hSzi 
B^c ii(wl-ol^^:5iHj^)3. ol-g-^l-c^ CMT-GAPSTM c5>D]i^^5lloi (aminos i lane) ^1 ^i^]^ 
-g- ^e1-ol = ^e|->::(si^A> :^]^)6\] DNA« ^^s^l-^^cl-. ^^s.^ 4^0. ol-g-g].o^ n>olas 

^e^^ IKMicroGrid IDS. HS.^ DNA* H^H^V^i^. n ^ ^ ^VolaL^^e^jol e 

€<=>11 ^^^1^ -g-^J]^ ^51-ol^^e^.^ofl -cye>^c}(i~2 nL). DNA» H^^fl: ^ 

^B^H 90 mJ^]M UV-HS-^^^J-^^ ^^^l^lJl. ^^<HlAi 2^ ^9} 0.2% SDSS ^ 

^, ^^^Hl^i 2^ ^9} 3^} ^^^S. tt^ ^il^^}^!:]-. ^^ ^, ^e^o]^^ 95 °c ^.^^ofl 2^ 

^oy ^y^]Al7]ji, ^;*ll;5ll (blocking solution, pH7.4^ "^I^^ 300 mL<^l 1.0 g NaBH4» 

^apjij. 6\]^^ 100 mL» ^^t!: -§-*-^)» ^7>^H 15^ ^m^V^c]-. n ^, ^ 
7l ^5^-0] = ^ ^^oil^i 1^ ^<?> 0.2% SDSS. 3^ 4^^>Ji. ^^<^1A^ 2^ 3^1- ^^^S. 



^1^<^] 2: DNA^ ^ ^A^Sl-(hvbridization) 

511:^1 ^ ^]^^ ^^o\]A-] A^^d\] ^c^t}^ ^ol^^;^V# ^^-fl^>7l S.^ DNA# 

;Hl2:^l-7l ^n, ^1^ 30 kg3)- 90 kg2] 7}jiA]u} ii1a.>^^(Kagoshima Berkshire)*^] -i-^^^ 
(longissimus dorsi) :Sl]^^>^x:f. 30 kgS^ 7>JlAln> wl3>^^6|] 
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DNAl- A2it}7] He|#TM 7lS(el-olH efla^S-^l) 0.2-1.0 g^l 

50-100 mg ^ 1 inLS^ H5l#TM^ a1S-<^1 ^Jl Sj-dflsrl-o^cf . rC^]^] 12,000 g-2.S. 10^ ^ 

«L> ^ 1 mL^-^ ^^(aliquot)^>5i^. ^^^lofl 200 ^S.S.S.^^ ^7> 

s>:il 15^ -g-o> l-^^i^Vji 15^ ^oj. i^^c]] ^o} ^ 4'C<HlAi 12,000 10^ ^<^^ -S^y 
^e^^VS^-. -g-^^ ^7H>ji 15^ l-^-atb ^ 15^ ■^'y: ¥<^>^^ 

cf. ^11- 4°CoflAi 12,000 g^ 10^ ^^^Bl^ ^ ^o^-^<5^# 4 -^-ti-S ^7lJ7 500 

^7}^}Jl ^^^^t}JL <a^<^l 15^ ^oy ^o>:^ojcf. ^z^-Al^lJl 4r<^l 

12.000 g ^ 5^ -^^ ^^^Hl^l-:iL ^1--^^^ ^^^}J1 c^7]o\] 75% ^ 1 mL^ ^7> 

^ 4roflAi 12,000 g ^ 5^ ■^•y: ^4]&s^s>^cf. ^^o^-^-'^^-i: #1^>^ l-^^^^fl^i 30^ # 
*i-i-<^lAi ^S^m RNase7> ;^l7l^ €-<^li4 DEPC # 20/r^S RNAS ^^cf. # DNA ^S. 
1- 40 ug/l7 fdS. *>o^ ^71^-g-^ ^Hl*>^t:f. 

iH^^ cDNA ^A^'^ (standard first-strand cDNA)<^l K^ DNA# ^ 

S^cf. Schuler(1996)s] »^^o\] ofe^-, ^ rna 40 /xg^ ^^Jl dT-18mer ^el-'^'l^iK 

olalBS^ e^-oja o]^ 65V<^]^^ 10^ -^o> 7>^t!: ^ 4r<=>fl>H 5^ 

^ ^^^>St:V. ^ ^, 1 ui^ 25 mM dATP, dGTP ^ dTTP , 1 i mM dCTP(^^^l7> 

) ^ 2 1 mM ^l^l-^ 3-dCTP 2 /^^^ i niM ^l^V^d 5-dCTP, 20 units^l RNase ^i^^K 

^alHS.^ e^-^^lH EflafeS;^!), 100 units^ M-MLV RTase, 2 fdS] 10>€^B 
* ^7} 
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^ ^^ofl a)-s^- u]^^ ^VEflo] -§eflo.E]^l- ^l7l^l-5^cf. olnfl A}^^ #^ DEPC ^"le^^ ^ 

<3i> ^j-7]«^lA-l ^e1-ol:^<^l -§-^(5>SSC. 0.2% SDS, 1 mg/mL ^^^V DNA)-^S. 

65t:<^l^i l^llt ^^^5l-(prehybridization)Al^cf. a]o}^^ 3(Cy-3)5q. a1o>i^ 

5(Cy-5)S. a^l^ S.^ DNAfe 20 -g-^o.^ ;«11^1^-^>J1 95r<HlAi 2^ ^91 ^^^>««1 

<32> ^A^S). ^£|.ol:c^ 2>§SC, 0.1% SDS ^^"S^o-S- -^^<^l^i 5^ ^91 4^1^ 

(Dancing shaker)<^l>H ^^^>7ll 5l«]:*>ig>| 4^ ^\]^i}<^^:\■, n ^, >^7] ^^o]^^ 0.2>§SC 
S. 5^ 2«1 4^*V:il. 0.1>SSCS 5^ ^^l^sV^cf. 

<33> Aj-7i ^ei-oljc^ rii^^o^lEflo] 5000(GSI ^S-H^ 3.1)'^l^i 50 >>>ol2:S. 

^^.H^V^cf. ^l<^>\a 3-dCTPS S.^]^ DNA^ 565 nm^ll^i :i?Je>ji, A]o>vi 5-dCTPS. S^l 

^ DNA^ 670 nm<>n^i >x?Ji5]-^c|.. 27fls] ^^^J-je.^ ^lo>\i 3-dCTP, 5-dCTPS. K 

^1^ ^ iL^5^-^>^^. 4^1 ^Bl-o]^^ >i?J<H5llol 4000XL<='11^i 10 

A}o]^S. i^J^V^cf. ol^-^E] TIFF oji^l^l Si- iii^H^flol ^ 

^ 2.1(Quantarray software version 2.1)oll>H ^^^V^, wfl^# ^l"g-^l7l^>^c|-. z^- 

<34> ^4. 57)\^ A^;.J-^ol ^V^uflo^cf. 

<35> 1. GFCgrowth factor) I gene: 'Hl^^ 1 
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<36> 

^^ocgepa aatactatgt ggcca t catt gitgxxicgg &csc3^^ cttcatcaaa 63 

^cat^tta c g e 0 ? a ratc ocggs:t^ tgts::t:gtoc t^ttgttg: tgirtggtgtt 12D 

ggtgaatttg aas^tggtat ctccag^ac eeg^g^Qoc g:^^'gitg: tcttctgg^t 190 

tacaaoctgg gtgt^aaca gpt^ttgtt ggtgtcaaca aaatg^ttc caoq^e^xa ^40 

• ccatacggtc g^a^^ta qg^g^aatc gttagg^gg tcggzaocta cattag^aa 300 

attgB^taca aocct^cac ggtaecattt gtg^caattt ctggttggsa tggt^=aac 390 

atgz tg gig: caggtg:taa tatgpcttgg ttcaggggat g^aagtcac oqgiaaa^t 420 

ea r p& spca gt eg r ao cac s^ts^tggaa g^tttg^tt gtatcctaoc accaactcgt 480 

ocaact^ca ggDctctgiig act^sooctc cgg^tgtct ataaaattgg agg^ttggp 540 

actgtocx:;tg tgggzq^gt g^^tggt gttctcaaac ctggzatggt ggttazcttt 630 

@2tocggtca atgtaacaac tgaagtcagg tctgtt^aa t@::aocat^ gg^ttt^gt 630 

<37> 2. GF(grovvth f actor ) H gene: ^i^^^ 2 

<38> 

^^t&ct^SL <:3SB g3 R ^i gtc ggxtatictt aEdx:a3;g^ gctogggeg c^g^sq^ GO 

t€BBg^^cte g i ^eFrt^<^^ tjcaixiqg^ 180 
: caq^zq^^ ^ggpaqgpca actoctctqg 

aoD 

330 

ocaisttttt 1>it o^^bca t^xl:aacaa ^EETTi^ag^ ctcatit^Ba t^:to::l^t 

t g F rgTra a3 ; ia3:: fc j;:tjg^^ tggpcaGqsp. t^^^gpcatt gpgatccteg SO 

<39> 3, GFCgrowth factor)in gene: ^i^^^ 3 

<40> 

^X^XcctX taE gi t a tg^ ^rt ep ryca a gjgpattgg agpctcattg cg^zatatt GO 

txcEBt;^;gp OYTiyriaqg ^g^g^taztt ca^^jctttx: lit actgit;^ acacst^^ 130 

gr^ml-tx: ggj^^itxal: tg^t^xxztg f^gf qgr^ txaqg^aacg t^x:^ BO 

aat^rtspaa tact^Xttc tgggggpatl: 3X) 

q^x:atattc ctin:gEffl@^ acrz^^ 330 

aqQp3Gat;gp caactaoctt taacr^ g t^ SBg^ataoac qb^HHKHHtaa at^^aata ^«G0 

c3CtteqBpqg aaLtctct^ ^^t^rtgil gtgptgpt^ ct;gTT^m tahi>w..:A <S0 

tcr ^efm :: i^^;jtx^;Xdijc a s-BEHtjay cafcH - ta ea. gBPQCtacaa gpt^itqgp £89 

<4i> 4. GFCgrowth factor)IVgene: 4 
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<42> 

: tlcTjarta^ <aeBB^qgX cJLUXx^CCCZ 35) 

<43> 5, GFCgrowth factor) V gene: ^i^^^ 5 

<44> 

tfTfgtfr gRpE c <TgFcitca:^ acactsBEP::^ tj eFrc f rC g Fa g fej j^- t j gfcfc fc t: £ : i r j a5 .; aH C c t 6D 
aE^^B^t at aFFFrt-qg ^a. tacj^jy^^^ grTTTCaca tarTcyrt;^ oTepfys^gg 

trtatqgggi^ gjoaaaqspc Rrarrrycct taaragrcac ttattaq^ a^atcraq^ 31D 

t;^:t;g^QJ: < ^b -1 o ^QC taqgrttmc c;BatggJL^ cjgFtttttac a:accatX3gg 3a> 

t^gBP i zs P tt a r ra rrrg ttq^ttoqg caajcacoct graataoac ^^itcacta <B0 

ctcrsECtct gftail Llca.g p ; ^ g ryS ' 337 

^, 511^1 ^^'i ^ S3]^ ^^^^^^>^ ^}<=>]* tiliE^ ^ .^71 -R-^^>» ol-g-^V 

-^^ 511 ^lol ^^'^^^l^-i: ^7}M^ ^7>^ ^^^o\] o] ^l-;^] ^ ^ oj^ 7lO> 
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1] 

^i^ 1*^1 7]7C^^ 7}jlX\v} ala-A^CKagoshima Berkshire) ^^^^^^l-^-^ 

^-1^^^ ^i"! 2ofl 7l7l]^ 7>^Alu> tHa^(Kagoshima Berkshire) -B-2fl^ 
[^^%^ 31 

A^^s-s. A^<g 3o]l 7i;i]]5i 7>JlAlol- wla^^CKagoshima Berkshire) ^2fl^ ^^^^<^1-B-^ 

^■il^^ ^i^ 4<H1 7l;^l]^ 7}jiX\vi} i3l3^(Kagoshiraa Berkshire) -^Hfl^ ^^^^'^l-R-^ 
5] 

^i^i^-^ -^i^i 5<^1 7l7|l^ 7>J1A1P> wl3^(Kagoshima Berkshire) -^-efl^ ^^^^<^l-n-^ 

<110> KIM, Chulwook Gyeongsangnam-do <120> Novel growth related genes 

from swine <160> 5 <170> Kopatentin 1.71 <210> 1 <211> 660 <212> DNA 
<213> Kagoshima Berkshire <400> 1 gagaccagca aatactatgt gaccatcatt gatgccccag 

23-20 



030083652 



^ ^^V: 2004/1/13 



gacacagaga cttcatcaaa 



60 aacatgatta caggcacatc ccaggctgac tgtgctgtcc 



tgattgttgc tgctggtgtt 



120 ggtgaatttg aagctggtat ctccaagaac gggcagaccc 



gcgagcatgc tcttctggct 



aaatggattc caccgagcca 



tcagcaccta cattaagaaa 



ctggttggaa tggtgacaac 



ggaaagtcac ccgcaaagat 



gtatcctacc accaactcgt 



180 tacaccctgg gtgtgaaaca gctgattgtt ggtgtcaaca 
240 ccatacagtc agaagagata cgaggaaatc gttaaggaag 
300 attggctaca accctgacac agtagcattt gtgccaattt 
360 atgctggagc caagtgctaa tatgccttgg ttcaagggat 
420 ggcagtgcca gtggcaccac gctgctggaa gctttggatt 
480 ccaactgaca agcctctgcg actgcccctc caggatgtct 



ataaaattgg aggcattggc 



540 actgtccctg tgggccgagt ggagactggt gttctcaaac 



ctggcatggt ggttaccttt 



600 gctccagtca atgtaacaac tgaagtcaag tctgttgaaa 



tgcaccatga agctttgagt 



660 



660 <210> 2 <211> 530 <212> DNA <213> Kagoshima Berkshire <400> 2 



gctgactgat cgggagaatc agtctatctt aatcaccgga gaatccgggg caggaaagac 
tgtgaacacg aagcgtgtca tccagtactt tgccacaatc gccgtcactg gggagaagaa 
gaaggaggaa cctactcctg gcaaaatgca ggggactctg gaagatcaga tcatcagtgc 
caaccccctg ctcgaggcct ttggcaacgc caagaccgtg aggaacgaca actcctctcg 
ctttggtaaa ttcatcagga tccacttcgg taccactggg aagctggctt ctgctgacat 
cgaaacatat cttctagaga agtctagagt cactttccag ctaaaggcag aaagaagcta 
ccacattttt tatcagatca tgtctaacaa gaagccagag ctcattgaaa tgctcctgat 
caccaccaac ccatatgact acgccttcgt cagtcaaggg gagatcactg tccccagcat 
tgatgaccaa gaggagctga tggccacaga tagtgccatt gaaatcctgg 



60 
120 
180 
240 
300 
360 
420 
480 

530 <210> 
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3 <211> 539 <212> DNA <213> Kagoshima Berkshire <400> 3 gttgttcctt 



taaatatgat gttgccacaa gctgcattgg agactcattg cagtaatatt 



60 tccaatgtgc 



cacctacaag agagatactt caagtctttc ttactgatgt acacatgaag 



120 gaagtaattc 



agcagttcat tgatgtcctg agtgtagcag tcaagaaacg tgtcttgtgt 



180 ttacctaggg 



atgaaaacct gacagcaaat gaagttttga aaacgtgtga taggaaagca 



240 aatgttgcaa 



tcctgttttc tgggggcatt gattccatgg ttattgcaac ccttgctgac 



300 cgtcatattc 



ctttagatga accaattgat cttcttaatg tagctttcat agctgaagaa 



360 aagaccatgc 



caactacctt taacagagaa gggaataaac agaaaaataa atgtgaaata 



420 ccttcagaag 



aattctctaa agatgttgct gctgctgctg ctgacagtcc taataaacat 



480 tcagtgtacc 



agatcgaatc acaggaaggg cgggactaaa ggaactacaa gctgttagc 



539 <210> 4 <211> 



419 <212> DNA <213> Kagoshima Berkshire <400> 4 catttatgag ggctacgcgc 



tgccgcacgc catcatgcgc ctggacctgg cgggccgcga 



60 tctcaccgac tacctgatga 



agatcctcac tgagcgtggc tactccttct gaccacagct 



120 gagcgcgaga tcgtgcgcga 



catcaaggag aagctgtgct acgtggccct ggacttcgag 



180 aacgagatgg cgacggccgc 



ctcctcctcc tccctggaaa agagctacga gctgccagac 



240 gggcaggtca tcaccatcgg 



caacgagcgc ttccgctgcc cggagacgct cttccagccc 



300 tccttcatcg gtatggagtc 



ggcgggcatt cacgagacca cctacaacag catcatgaag 



360 tgtgacatcg acatcaggaa 



ggacctgtat gccaacaacg tcatgtcggg gggcaccac 



419 <210> 5 <211> 507 <212> 



DNA <213> Kagoshima Berkshire <400> 5 tatatagaac cgaatcacgt acactgggcc 



tgaccaagca gggccaaaac aaggcaacct 



60 aggaggttat aaaataggta tacgcgcgct 



gacacataca tactcactac ccgaacgcgg 



120 ggacaactag ggctccgcca taagccatcc 
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tttcctggtc gtcgatgttg cgggctgcag 



180 ttatagggct gccaaccgcc atacacacct 



taccagccac ttattaagtt acatccacga 



240 gggctctgta ccacccctaa gcagtggcag 



tggtagccgc tgcccgctta ccctgcgcag 



300 tgttggtgct agctccgtcc taagcttccc 



cgatagccgc cgctttttac acaccatcgg 



360 cggactagac accgttggtt gcagcgtaag 



cgtctatggt agcagctgcg gcgaccgccg 



420 tgtagccagc ttactacatg ttagtttcag 



caaccaccct gccaataccc gtgttcccta 



480 ctccaactct gtcggtttca gccgcag 



507 
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